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f - *7 A Sr ±fls i: L fc AWOTft ft ffi^ - h fclfift § *i 
T/t^f^S, 7'J-;H, ^-rnSSS. 

§ tix v i t zmmt -rs it *n i — 3 o v vt^c 



1 —4 coK^-ftiMziSMcoi^LZi^. 
^OtSflnM^ „ n £ J; s a* £> jgtf *t & *Jw3r < b & 
t^rt-4ifc*1«Rk't« If 1 - 5 (?) v vfti 

[ IfScTl 8 ] migjEWm'StW . L iiMOz ( M = C 
o,Ni, Fe&iTfMniptyW&tl&dv&K t h 1« 
Olf, x = 0. 0 2J2LL1. 2&T) £-£tP*mfc<fc 
^Li y Mn 2 0 4 (y=0. 0 2l^±2tlT) T"^§fL 

±ffci: UtJi^-t-tfftflB'-K jEKS'-K U^A 
a ) ftffi^-h^'iKK fc t 1 Jf 0^^tt03|fr?£# 



10 



20 



30 



[|f*iS 10] HE U f?Aj Lfc^Wffll 



40 ffi 



[0001] 
[0002] 

iK> ftfflT?riB i SrlRSIf*m*ftafcLfcfl!lS^)Uf-'>A>f 
^-^^-^ftfcti. AVE. gitx^^-gS^ 

^ttffi^O^fcff V Hf — A) Oft 

[0003] mzM.mizM^t>tLx\ l i&mmftfmffl?& 

iCe (372mAh/g) S:«gX-S]*^*^*«Wi 
1,1 tl h izm *) s r D^ttJCOSK! t 'J A >f 3j->- 

^ 7X^-«« j r l i C2*IfiSc« \) f-^AHSBJBIS 

[0004] r<^fi&<7)ft^*-fti(;c{i. mmMm^m 
mkbbtttz^ mmttmcnm&cDimmm(n\v\±.ifim 
tbxwg-cfoz, . m-h, mmum^mcrmmwMm^ 
. ftmmmT'nmizwMZtitzv^^co-^tfM 
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m Ltzt%r&. wnnffistmmimF-r & xms^ lx 
[ooo5] i«8Rtmfc:*iv^r««iK3JrtBW* w±-r 

£fcj6*ffiS&3*rO*£. iftHHT 5 - 2 8 , 985?£ 

4 * u r-fc viKKaee * w-r •§> gas*m t= u a 

us, o^^coimmimmm. %mm, wmm. a io 

5-28, 986?\ IBJ5-28, 9 8 7?, (SJ 5 - 2 
9, 023f, R5-1 59, 80 5?\|b]5-15 
9, 8 0 6?\ |s]5- 1 5 9 , 806?.|B]5-32 
5, 9 6 5?\ ISI5-32 5, 9 7 2?\ |S|6 - 2 0 , 
7 2 2f, R6-203, 8 3 3 ?e9*l^t;=~s> \,vf hW\ 

[0 0 0 61 ^^7-80 8, 852-f (W095/ 
0 8 8 5 2) <0j(t*W|EJfc: U f"* Afc^JbfiJW-* fctf> 20 

®mm z m±x s amx-h * <r om^-c^ y 

-«K£II«T4 £fc(4rarc*4. HfcK-TLfciK 

o tz , mmmmiz y a i^imx-t & irmxn . m 

W6?>£MkktoJz S * 0 . SF4 L < * v \ 4 

fc„ ^iliy,^#PB¥8-6 4, 24 7f, R8-6 

4, 2 4 8?, |s]8-64, 249?. |I|8-64, 2 

5 ISI8-64, 25 1?. 1518-64, 252 
^ 38-1 62, 1 5 9#££t3Ej8SfVC^43rffi 

6 n«e^R«ioiifi^^rr§ Jt#>#4 l<&-^. 40 

[00 071 f3l?iW8 -64, 24 7 ? OKSffl^^ 
ftSISy-1 0*f-j3jcDXgKi3 i VTWOWHfc 'J f- 

[00081 SffflTS -162, 161 ?c7)mMffiOS 

Srf ijffl LTJORtm^ 'J f"? Aom-fk^W K- try 

^4^ri£Ji. Mffiv— h^oy^AK-h-y^jiJK so 
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nm—vttf rare . h - tr > ^ t jWHBi t i?-r * 

[00091 4^:, #IB¥8-2 5 5,63 3?\ |B]8 
-2 5 5, 6 34?, |S|8-2 5 5, 6 3 5f^t 

lEflg is- b ^<?) U f- ^ AjiJg«7)^%— f if ^^'MjIX^ 
W«Jfc!Sr*. S^t. 1 0 2, 3 2 8f^l 

[0010] $ WBIPFS -2 5 5, 6 3 3?Tig 
A -f 3f >-X^mMt*3 1 * - b 

So 

[0011] icoi d^tfe^<co^g(i. JRSSWHt'J 

SMW5rtF±*H0 , ^?Kx^mmsr«^*ib-r-s.--x 

[0012] 

[^HH^js^Liat-rsiiH] *¥mct>uffli* mm 
mMz y ^-^a & ^m&Lx3EMvxftzmm l 

fcWSJKP*x?JcWi*Ji fiW* c: h T354 . 

[0013] 
[0014] 

[fgHHfionjfiojeSB] KIT, *Ii«^*Zi^ft(:o 
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Mft&imimtmco y ^ a t co^-jsw^urjcco 

[0015] x— ^>^'{i:0~8 0°CsDPbTC1 Bfrt>2 
0 BPal^'ltf^ U^, 2 0 — 6 0 o C^Pa1t"4 B* 1 ^ 1 0 

[0016] U^^ASr±#;h L£jfeJl?g&ffirf 
faints; t* s f4 UW, ;ftffiy-T-^:H-e3:<x 10 

[0017] n— 7ME5St JiffiBc^S SteflJWUi 

J&\ [ISO. 5— 1 0 0 cm^{,^W^:S:^M 
L<, J;0*F4L<{il~50cm<7)tO-CS)5o a— 
/PtilHi U ^A b RJ6 t tc < v «W*36*#4 L < , *° U 

0 4 SK, ^K'J # — h t* cO/K 'J v-^X^ y y 

tzAM^nmzm. TuxL%&t>nm>—h±i,zsiiK) 30 

[0 0 18] Uf-^A£±flsi: Lfc&fWSi: LTW4L 
UfcWIl $U.{f , Li-Al, L i -A 1 -Mn, L 
i-Al-Mg, Li-Al-Sn, Li-Al-I 
n, Li-Al-Cd^ b'X'fo 0 , Uf-^Afc-^A^rffi 
=$r#«i: Lxm-i U^<7){4, Miti', A 1 , A 1 -M 
n, Al-Mg, Al-Sn, A 1 - I n & is'fSfe § . 
AWI«0U^A-MU±9 0%£X±.Tfc&Z htm 4 L 
<, 9 8%JSlh^&££ U*. U^Afg 40 

<7)J¥£ J±%H£»«j£j&»£>MrC* 0, 1 — lOOjum 
T#> Sit AWi L < , 5—3 Q jul mPXfXfotdZmz 
*?4L<, 1 0 — 4 0jum^£vfti>#?4U\ 

[0019] 'J^^AS:±#:h L-JtAMififtSWRfc 

v?mM%o mm%&m * mitt &mm± t 

§ <^=iKK tit d— S07j<W[toa^^^mffi 

[00 20] , m«>— b £Rtt£>*Ufc 

fll&Jil*3«Sr< i: t»— 0 , |3ISXttPBcolSR 
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mzWFF temm Jftfc&V YffiRttOJitr* o T & «fc V * 

iBttc^M fc ants Ltzmmxh ~>xhi.\K mmmcom 

Mi, 0. 2um\iX±4 OjJ.mVXTt>mt L<, 0. 3 

[0021] mnw&f-t Lxte&m&ztfft&MTtm 

(OZ/uayi-j h (Mill ttfl:!*, KOI) . ^ 

[0022] i*t4>tf5iWfcftfc LTJ4. «itf , A 1 2 

O3. As40e. B2O3, BaO, BeO, CaO, L 
i20 s K2O. Na20, I 112 O3 , MgO, Sb 
2 0&. SiCh. SrO, Z r04^#(f i^tlh. £*L& 
<7)cfT\ A I2O3, BaO, BeO. CaO, K2O. 
Na 2 0, MgO, Si0 2 , SrO, Zr04^'#tlrf 

LTfi:. A5-Y h ( 3 A 1 2O3 ■ 2 S i O2 ) , X^rT 
9 AY (MgO ■ Si0 2 ) , 7t/Wf5-i 1 (2M 
gO • S i O2) . rj — i/x. h ( 2 MgO ■ 2 A 1 2 

o 3 ■ 5s i 02) m*mfhc\ kifim&&. mm. a 
mikWcDtcfrxu. sic, sftr/i'S-^A 

(A IN) , BN, BP«ttiSS<^ft?WCS 
gtffSK, #CBeO, Be, B N ^MlSfflJI'J i: t 

0. 1/xmtLh, 2 0//m£lT, #Wf4L<ii:0. 2 
[0023] ^TWK^i: tT(i^1g§tL7 , -c^T--7^X 

xt4 7 «y mmm<Dfmmmt t < . 300 xwrcft 

l Wiry n y<0t*l&5fe*C* ft . 
[0024] *^HPtt<?WIWffiK : F' t tT(i. AM, A 

[002 5] AS«J*i: Uf^t OSJtEitt* 1 

^n^mfmmm, $m, mvt. 9&&>^-?ti 

Tt» i<, a^feSSO . 02/xmlM±, 20//mtIT4 ! 
»4t<, 0. ljumKLh, lO^mHWiOffiL 

[0026] nmmiz££ti&mm l w&?<om&ii2 . 
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±, 9 5a*%JilT^'J; 9*F 4 L< , 1 OM%JSLh, 
[00 27] *!£Hj^liifrM^««(cS«tt£ft*:% 

ts «t 4 *: cos-? 1 1 1> izmm § n h 

6 s^ffll ^* SelRffl* W & <x i: **T 15. t # 
Hrff U v-^Jt^l±Pf#cD*£Sfi izft L X , 4 0 

M%JiLh 9 6 S*%liW#?4 K, 50 M%£Lh 
9 4 fii%JilT^' i 9 #F4 L I \ 

[0028] 1tl»*f^RS^Wi. Hfct, 'J 7^7 10 
[00 29] M»Wf40^U«ac7)^:B:ttS6*(7)|Bl±Srl2l4 

[0030] mmmizwmzti& tn? >?>*Hwwi, 20 

L vMBSI t L < fi&£^<97;l^^»mM*I5c 1 
$rHLl2T*D. Miff, ^^HK xf;k. -fV7°n 
hVK t-7>;K TU/K x:7o / v¥i'/K ^yi?t\, 
5r if W ib a 4 o Iff 4 L \ ^ffit 4> L < imwmco T U 
-/t^(5*£J*M 6 sfirv^ 1, 2 0 0 » if. 7 x - 
;K 7"77^££'^W<iixl><, S?4Lugtftt>L<«: 
l£«mo^n^S(xltRSISE 1 sfiri ^ L 1 2 0 . « 30 

tf'JvVK b^^'/K ^y>J/k 7U;K ^-Ji— 
;K 'xyxW 5^VU;K -i yWVJVtcZifiWW kit 

l&v^Ll 2TJ)D. fllitr, stvPSJK 7-fe7VK b 

Li 2t"l)0. Milf. ;*h^#/M?x/K t-7> 

i±. #!l;i{±\ j*^x;i-*x 7x-;Px/V4;-yK 40 
P - h ;ix >-x;P^-;^ Zifmf $>ti 4 . tiiCI 
JnStLit K9^ySWMf«0**fcWi: LTfi. 1,2- 
b'x ( b^f A-*— ) - 1 , 2 - ^ H 5 
i>>. 1, 2 - b"X (xb^f S^A^x,^) - 1 , 2- 
y^f;RK5yy, 1, 2-t'X (t-7>#y^ 
/W - 1 , 2-y^f;l/bH5y>, 1, 2-t'X 
(xhJfy^-;H -l->tf/t/-2-7x-M 
K^i». 1, 2-b'X (Xh^fy^*-^) -1, 

[00 3 1 ] ^^Ki^lt§ft£3r#j£ffc^c9M#M 50 
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t LTJ±. -<y-b> ■ 75V- f^7iy ■ bU^V^r 

yv'yyy ■ iy^yy'yy y^t^Mm-k^mmi:^ 
-fk-B^J. b v i?y ■ v y ■ t? V W ■ A y Y—)V 

[0032] b ^y>WX(iMMW«i 

M'^mumi, &mizmiR*t&zttfx-%z>fi\ nm 
m^mzn o . 01-10 mm%xh %>z\> mit 

L<,»tffiL<l±0. 0 5-5lf%t*5, 

[0033] ttz. mmmzimm s $'3mm<mt$:&& 
tsiwt, m^t^^mnaLxh^K m*.&* h 

x— r^. xfyyy'rsy, n-/7^A, ^-y-'J 
>-ffihUTS xf l/y/U 3-;l/y W/lx-f 

b'n-;K 2 h^r^x^y— Aids s h «J 

;i7t'Jy, ^M-zH^jfor 1 ;- ;Hb-^l), 12 
-^^^7^-4^0^ ^jr^^^yx- r;^s ^.w^ 
u >y ^ m> r 5 h 1 4 - r/u-^/i-^^ u 
z^itcozsrsy, h^x^x^a 

[0034] 4fc. Wffiff-4^46t:^Na 

y>iii, mm. mmtmm. HMMxf^y^ 
[0035] *fMBTttfflTS i-mmt lxi,±, rob 

— y'xf;l/^-#* 

ftffi^f-;^. 1 , 2-^ b^i>x^ 
ff7t H'n77y, 2-^fylf b7hKD77 

y , -Jy-f->VX)V^^V , 1, 3-y^V7X 
tt-V-y. TtbxMJ/K xhn^j'k x^-;^y 

^9>fA, yyKb'Jxxt/K iwh^-y^^y, 
^^-y^yfH##:. 3-y^;p-2-^- 

5tl^n77y^*, xf;l,x-f;K 1, 3-7°n 
A>t^ h y%t* <m^Tn v ytttlM^WS i t 

a*?* , ztLbn-m&mt-zmikim&Lxim't 
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< , WR#-!|?*- b fc#WR#-#*- b ZUS LX 
m^&Viffi&fFt L\\ MttX-tf*-hb LTJix 

K s^^-A^— K .X^-Ax^-/lo&— ;K 

1, S-x^y, i J*^-)V%—-#*-—hfoh 

X m *J3&)V*1 - h * iiHii-^ L Wfifcfc L i 10 
CF3SO3, Li CI Cm, L i B FtiS J;lV£Jtt2L 

^-hi>L<iix^^>'^-^-hco^< t t,— 

hc7)/j,-^< t h—ncom&mwkiz, Li CF3SO3, l 

iC 1 O*, €L<fiL i BF4^4'^^jl«fti^- : 5r< 
i; £>— LiPFe £-&if*E»?Kj&*#£ - 

ft 6 £ 1*1 teSaitf- 5 Mi fc: PfiS S ivf , IE 

20 

[00 36] Wffffitt* 1 0-riiA LT i> «£ ^ 

[00 37] *«HJ|<9£«fc:ffiffl;3*i*#a U^ftSSW 30 

PBBS6 2-1 2 2, 0 6 6 2 - 6 6 , 8 56 
?, m 3 - 2 4 5 , 473^) , A^MIft t A3tSttt*> 
(fiBPPS - 290, 844-f) , MfflfiE^* 
Wft (#^BS6 3-24, 5 5 5?. R63-13, 2 
8 2-5?,. 3 - 5 8, 7 6 3?„ Stiffly 6 - 2 1 2, 

6 1 7?) , tr vi-m&tex o#**3h.fc^y7x— ^ 

(ftlST 5-307, 9 5 7f, H 5 - 3 0 
7, 9 5 8?, R7-8 5, 862?. R8-315, 40 

8 2 0?) , mmmz^-tz, mis ( jsw^ 6-84, 5 

1 6 ? ) £ i:^M*W4SrPif & i £ tfTS ■§> . 

[ 0 0 3 8] it, mMttflb LT„ ^i^U/VT/V^ 

-/HHfll ( P F A ) S I >ti U Wfr^J ■ * ^S? 

-fE^ft bbh (c^vS'lt#HMTt« LTtt^ftS ^SR 

«w mmm ■. H*xy/^-f^, 71®. 8 2 8 

I, 199 230 , M^v-'J l^yyu 3— ;kft«jfiJnS 
3 -/1^-;P t >y f-£^*Stt#HmTT« L T# 
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1 0 

>\ 34f, 1 50 11, 199 6^) . i£> 
b*— X (MCMB) Sr^vSttSH^TT' 10 0 
0 o COTT'«LT#^ix^.^f5 B B B SM5S#P ( 

xi/^ln^S^l y-ifx-r^, 142 
1 04 II, 1 9 9 5^) , dfjA'77i- 
^Stt#HMT-C- 1 0 0 0°Clil,TT'«LT#^ixl.# 
H B B «M«Wf4 (jSJS^ft^, jtSR, 15 51, 3 15 
H, 1 9 9 2) fti'JIIfJ i i: ^T'# S . 

[0039] ttz. mmtfmtwMLx, u^^a^u 

[0040] *SWJCfflv^*i.*jEBKS«rttti, "BTifiW 

[0 04 1]jf4U^J f-^A*^f»AK«-&iWiSft 
ttTti. 'Jf^^-ttl, Ti, V, Cr, 

Mn, Fe, Co, Ni, Cu, MofcitfWj^&jKtf 

*L4i!«Sr< t i 1 ffl^7L»-#-tfBH[^ (^fBBHS5 5- 

138, 131?, |l|58-220, 362? |3|62 
-256, 371?, |H)6 2-9 0 , 863?, |3)62 
-264, 560?, |S)63-1 14, 065?, R6 
3-1 2 1, 2 5 8?, IM6 3- 2 1 1 , 5 6 5? 3 
6 2-1 7 6, 0 54?) %b&mf t>il& „ Ati. U 
f>7A0^7M U ^JB ( J^fiJff^cJOll 1 ( I A ) 

m, w.2 ( 1 1 a) m^Ttm , &£v/£fzi3.A i , 

Ga, In, Ge, Sn, Pb, Sb, Bi, Si, 

SU0-30mo 1 %jtf«HLl\ 
[0042] *fMHTfflv^*i& U f-^A^jSB^E 

ixM0 2 (M = Co, Ni, F e & £t?M nip^Miftl 
6^ 3 Sr<fcfcl««fl[ : P, x = 0. 0 2J£Lhl. 2J01 

T) ^#tfWWi^{2L i yMn 2 04 (y = 0. 0 2tl 

± 2 jstf ) tasfLj x t*/mKt^^N-« tm-c* 

mT#{2, flr^t;«2L iiCoOi, L i ,N i O2, 
L ixMn0 2 , L ixCojN ii-j0 2 , (ZZX'x = 
0. 0 2—1. 2, j=0. 1—0. 9) %¥ifmft> 

[0043] #&HJico«£9R;:j2, S^HKIMKOffit 

tttmTft*urflrct>J:v\ si», Ai*nia (i^ttn 

^3g«^a» (id, --y^/K IB 
(WSHIB6 3--148, 5 5 4?) ^t") , 



(7) 

1 1 

4WiJKU7j:-U>raWM«Hre5 9-2 0, 97 
1 # ) & if 1 fcti £ *l £> i: 

LT-iriiirS i i: £ . Hist T^VW*? -y 9 

?)im&t KtziitLw z&mnmiz, 1-5011 
[0044] *«Bffr(4»^*i^fia#T*fc«)«isii 

-7nei/y-y'xy^-;Kij7- (epdm) , #y 10 

t'-^f nU K>\ xfi/y-rnfi/y-yxyj'- 

jtfUV— (EPDM) % Xfl/VT'^yXyiA, #V 

7 ^ >• 4 if tf> *° 'J v— £ if 1 a & tz (4 ; ft cos 

wt, 1-30 ma.%&#& l < , m:2-io 

[004 5] 7 * 5— 14, JSjKSftfcttrffifcltJVvC, ft 

«ft £ i£B i § & v ^WlttWflT* *Uf fit t ffl v ^ i 
i^T-^ft. M«» 4fJ7nh'l/y. tffyx^-l^&if 

-3 oaxiwiu^ 

[0046] ie ■ nmcommftt lxiz, a»Rs*ifc« 

§0 IEffi«*«#ci: LT(4. T/kS— XfVW 
)/XM<7Mmiz# — --y^-;K f-^>-£>ftW4IB 

ii, 8»L x-r>-pxfL --y^/K i-?>m?£L<^ 30 
[0047] WMfccnmWii. M^y 4 My-hf« 

i><7);^ffiffl£ftft£\ ^°>-f-§^t<7). 7^ 

J¥^14. WfcKjeSjh-Sru**, 1—5 00 
[0 0 4 8]»Mi;LTil #R{4\ 'Ja'-^o- 

nb/p-y 3 ya, #-r-y&. /7trs, a- 40 
a , r * -/ rsst/x ? >f - xft & mf h t\ t a*-? § 

ft. *«9(f"Ct>7V— Kft, t-f7Mtf'x?xh;l,- 

is a VWfifct. LU, MW± , 0 . 1 — 10 0 m/^(7) 

wis, ?aftttfc:^*yrr, ±te*fi?tdri££3i5rrft£i: 

<c<£ 9 , Aif *^=ffiJB«0^ffl«JKS:#S i t tPCS ft . 
[0 04 9] *^flj(i:jlMfi.^T-txh7-f 7° 

9 ft ft ft ft ^\ ^m^mMmcom-Mi, 50 
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H 5 >f f^JEffi§ix^^t\ 1—2000// rnifi 

[0050] sffix- vm^nws&vmfcxm*. 

^(48 0-3 5 ox;^iBH**i?i t< . ^t; 1 0 0— 

2 5 0°C«tEH^f 4 U\ #7K*i4. Ift^ftt2 0 
0 0 p p mOTift L< , iE»^3n, 
MX'teZtl^lx 5 0 0 p p m]ilTt:-r <& CI f: U 

x-bto7vxft{4, —Mtzmmztix\,->&j?&z 

Lv^„ 7Vxffl4 N WfcR^3it=Srv^**, 0. 2 — 3t 

(40. 1-50 m/wfi L < , ru^iMEiiaa~ 

2 0 0°C*^?i iEffix— b^*f-f-ftftffix— hfS 
^rb(4. 0. 9 — 1. l^jfiK, 0. 9 5 — 1. 0 

a*Nffc#a u\ iE«s^ahm«wwo^*sit(4, 

[00 5 1 ] *^C0-by?l^— ^— (4. ^'I45lf*0/t 

ft 8 o°cm±-c±iB«oPSP^&H»LTffifit^±tf , mm, 

0T4JLL. 1 8 OrjJJtTT'^ft i b &1S-& 

[0052] ■fe^^-^-eojuojeuwijifitnje^R 

mX\ ^^§{40. 0 5jumH3 0//mt{)l 0. 

i^^opgp H l(7) [ 5ftftJ:b^-r^*>5\?'L*(4 2 0 
ti^co-t^]/— -9— {4, ^'Jxfi/y, ^'JToti/y 

[0053] *^T-ffifflT-§ z>mm$i& xwmmmii 

iiM(SUS3 04. SUS304U SUS304 
N . SUS316, SUS316L. SUS430, S 
US444f ) . — v"T)V* -y^r "kMLtzXy-yVxm 

M. (H±) , r;Pi-< j 7Ai7'i(4^«^, x- y ^, 

mx*$><o. wmtLx. nmmik. nmm 

y'jy/- , A^if^vi-m-cij^v^ 
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storing and releasing lithium, and a nonaqueous electrolyte containing 
lithium salt, a negative electrode sheet formed by metal foil containing 
lithium as a main ingredient affixed in advance through an auxiliary layer 
and a nonaquesous electrolyte containing an aromatic compound as an 
additive are used. 
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